(0 45 kg) per man per day. If we take a 1 kg daily food ration having an energy value of 5,000 kcal, approximately 2,000 kcal will be needed for resting metabolism, leaving 3,000 kcal for locomotion. The fixed weight of rations will 2,000 therefore be 1 x =0-4 kg, making a total of 0 85 kg per man per day for fixed stores. The variable stores, on the other hand, will be 3,000 1 x 5 =06 kg per man per day, providing 5,000 3,000 kcal.
The energy cost per mile of sledging varies of course with snow conditions, gradients and other factors, but an overall average figure of 10 miles for 3,000 kcal or 300 kcal/mile is reasonable. The requirement for 1,000 miles will be 300,000 kcal/man and will be the same whether a party takes 100 days or 75 days to cover the distance, and the corresponding weight will be 60 kg per man for 1,000 miles.
Thus to cover 1,000 miles in 100 days requires 85 kg of fixed stores plus 60 kg of variable stores, which equals 145 kg per man. To cover the same distance in 75 days costs 63-5 kg plus 60 kg= 123-5 kg per man. For a four-man party the extra weight required for the slower journey amounts to 86 kg (190 lb) or one extra sledge load for one man or two dogs.
Parties using animal transport have, of course, a mobile food store available, as well as more pulling power.
The importance of weight economy, which has dominated the thinking of expedition leaders not only in polar but also in mountain exploration, has led to restriction of rations and fuel of such a degree that parties have been unable to obtain sufficient food or fluid to maintain their strength, and their physical performance has suffered accordingly. Scott realized this mistake on his 'Farthest South' expedition and tried to ensure an adequate ration for his polar journey. Unfortunately, towards the end, food supplies became short and fuel ran out owing to delays and leakage of fuel from cans stored in the depots. What British explorers did not realize, and have not realized until recently, is that a dog, if it is to do the same amount of work as a man, will require the same amount of food. The extra mobility afforded by dogs by virtue of their higher speed was not appreciated as it was by the Norwegians. Not only were the Norwegians accustomed to ski, which enabled them to keep up with their dogs and exploit their greater speed, but they also understood how to feed them and not overwork them.
One final point worth mentioning is the variation of food requirements according to body size.
It seems reasonable to suppose that Scott's party, returning from the Pole, shared their rations equally, and if this were so Seaman Evans, who was a large man, would have had less food per kilogram of body weight than Bowers, who was a small man. For example, the difference would be as much as 45% if Evans weighed 80 kg and Bowers 55 kg. It has been suggested that the severe deterioration in Evans and comparatively good condition of Bowers on the return journey from the Pole might be explained on this basis. Dr Lewis B Holt (National Institutefor Medical Research, Holly Hill, London NW3) My contribution to this symposium is a double story: the first part is an account of the demise of the acid intoxication theory of scurvy and the second part is how a great man coped with the demise of a favourite theory.
In 1934 I obtained a degree in physiology at University College London where my professor of physiology was Professor Lovatt Evans, and the professor of biochemistry was J C Drummond. Immediately on leaving college, I joined Professor Alexander Fleming at the Inoculation Department at St Mary's Hospital, W2, as a bacteriological assistant. The director of the department was Sir Almroth Wright (professor of experimental pathology). Before long Wright (the Old Man) lectured me on his acid intoxication theory of scurvy, where, according to Wright, the particular merit of vegetables was their alkaline residue after normal metabolic action. Naturally I referred to the new theory of scurvy being a deficiency disease, where the allimportant substance was an acid, called ascorbic or hexuronic acid. This account of the cause of scurvy called forth a storm of ridicule, whereupon I learned not to debate with the Old Man, he was far too clever with words and logic.
Since words were of no avail it became necessary to do something about this deadlock. Because of this I went to see Professor Drummond to seek his advice. Drummond recommended I supplement the oats and water scorbutic diet of Holst & Frolich with autoclaved cabbage, where the vitamin C would be destroyed leaving the mineral ash of the cabbage intact. This, with Wright's approval, was done, and still the guineapigs died of scurvy and with a greatly reduced alkali reserve. It should be recorded that my guinea-pigs did not readily eat the autoclaved cabbage as they do normal cabbage. The unexpected death of these guinea-pigs showing 'acidwmia' was later explained when it was noted that the guinea-pigs stopped eating a few days before death, so, in fact, they died of starvation. This was most probably related to the fact that the teeth of scorbutic pigs became very loose and presumably painful (the teeth of guinea-pigs, like those of elephants, grow continuously). However, the problem was completely solved by demonstrating that the feeding of ascorbic acid to the pigs, on the oats and water diet, prevented the onset of scorbutic symptoms, although a reduction of alkali reserve did take place, and secondly, force-feeding of the animal with glucose and sodium lactate not only cured the acidmmia, but because the animal lived a few days longer it showed even worse signs of scurvy. This work, done to demonstrate to Wright that scurvy was a deficiency disease, was written up as a thesis for the MSc degree, and Wright authorized me to include in the text a statement to the effect that I had convinced him that scurvy was not due to acid intoxication but was due to a deficiency of a vitamin, vitamin C. Wright even went further, he arranged for me to give an account of my findings to a meeting of the Medical Research Club, with him in the Chair, and after my paper was read, he made a statement to the audience that he had been in error, and that I had demonstrated the true cause of scurvy to him.
The following paper was also read: 
